Background: Few studies have investigated surgical outcomes following a colec-
IPAA was used with a mucosectomy in 112 (52.8%), stapled anastomosis in 93 (43.9%), and not specified in 7 (3.3%) patients. Small bowel obstruction and surgical site infection were the most frequent early postoperative complications (POC), whereas pouchitis, small bowel obstruction, and perianal fistula were frequent late POC. The most common late POC was pouchitis, found in 38 (17.9%) of the patients, whereas pouch failure was noted in 11 patients at the latest follow-up examination. Cumulative pouch survival rate after 10 years was 91.7%. There were no significant differences regarding gender or anastomotic procedure in relation to cumulative pouch survival rate.
Conclusion:
To avoid pouch failure following an IPAA procedure, it is important to recognize that pouchitis or an anal fistula may lead to this condition in pediatric UC patients.
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| INTRODUCTION
Nearly one-third of patients with ulcerative colitis (UC) will ultimately require surgical treatment, with affected children more likely to require surgery as compared to adults. 1 Initially described in 1978
by Parks and Nicholls, ileal pouch-anal anastomosis (IPAA) is now the procedure of choice for patients with UC, including pediatric cases. 2, 3 Following removal of the colon and rectum, IPAA has become the standard restorative surgical treatment for patients with UC.
Although long-term outcomes following a restorative proctocolectomy IPAA procedure in adults with UC are satisfactory, data regarding long-term outcomes in children are limited. 4, 5 As pediatric patients who undergo IPAA are expected to live with their pouch for many years, good long-term outcome information is urgent for providers, as well as for patients and their families to make informed decisions about undergoing IPAA.
The purposes of the present study were to report long-term outcome data obtained from a large cohort of pediatric patients and to determine the incidence of complications associated with IPAA for UC. This report reflects experiences with surgical management of pediatric UC cases in a large regional area of Japan.
| PATIENTS AND METHODS

| Patients and data collection
We sent a questionnaire survey to representative institutions spe- analyses were carried out using JMP version 11 (SAS Institute Inc., Cary, NC, USA).
| Ethical considerations
All study protocols were approved by the institutional review board Table 1 .
| Surgical indications and details
Operative indications for all cases are shown in Table 2 . Failure of medical management was the most common indication for elective surgery, whereas emergency surgery was carried out for fulminant cases. Both the early and late groups had similar findings regarding indications. None of the patients had cancer or dysplasia at the time of operation. Surgical details are outlined in Table 3 . Hand-sewn IPAA procedure with a mucosectomy was carried out in 112 (52.8%) and stapled anastomosis in 93 (43.9%), whereas the procedure was not specified in 7 (3.3%). Among the 205 patients in the early group (n = 41) who underwent IPAA, 1-, 2-, and 3-stage operations were carried out in 4 (9.8%), 13 (31.7%), and 24 (58.5%), respectively, whereas in the late group (n = 164), these were carried out in 29 (17.7%), 96 (58.5%), and 39 (23.8%), respectively. Thus, a 3-stage operation was most frequently done in the early group, whereas a 2-stage operation was most frequently done in the late group.
| Postoperative complications
Details of early POC cases are shown in Table 4 . Small bowel obstruction and surgical site infection were the most frequent early POC noted. In addition, 22 (45.8%) patients in the early group and 79 (48.2%) in the late group had early POC (P = 0.87), with major complications seen in 3 (13.6%) and 12 (15.2%) in the early and late groups, respectively (P = 0.86). These cases are shown in Table 5 , in which pouchitis, small bowel obstruction, and perianal fistula were frequent, with the most common late POC found to be pouchitis in 38 (17.9%) patients. None of the patients had their final diagnosis changed to Crohn's disease (CD), although biologics were given to 3, because their anal findings strongly suggested CD. None of these 3
patients underwent an ileostomy.
| Pouch survival rate
Mean postoperative follow-up period in the present study was pouch survival rates in the hand-sewn and stapled anastomosis groups after 10 years were 87.6% and 97.6%, respectively, which was not significantly different (P = 0.23) (Figure 3 ).
| Causes of pouch failure
Ileal pouch-anal anastomosis failure occurred in 11 (5.2%) patients during the follow-up period. Causes of pouch failure were perianal fistula (n = 4), pouch-vaginal fistula (n = 3), pouchitis + perianal fistula (n = 2), pouchitis (n = 1), and small bowel torsion (n = 1). None of these patients had their diagnosis changed to CD after surgery.
| Death during follow-up period
Three patients (1.4%) died during the follow-up period. There were no cases of death in the early postoperative period, and none of the 3 deaths during long-term follow up were related to the surgical procedure. Causes of long-term mortality included venous brain 
| DISCUSSION
As compared to adults, pediatric UC patients often have more extensive disease and greater disease severity at diagnosis. 8, 9 Furthermore, risk of colectomy may be higher in pediatric patients, as the reported cumulative colectomy rates at 1, 3, and 5 years after onset are 8%, 15%, and 20%, respectively. [10] [11] [12] Of the available surgical options for UC, total proctocolectomy with IPAA has become the procedure of choice. IPAA can be carried out as a 1-, 2-, or 3-stage procedure using either a hand-sewn or stapled technique for pouchanal anastomosis, which allows the patient to maintain a near-normal pattern of defecation with reasonable continence following surgery.
In the 1980s to early 1990s, Ozdemir et al 13 In reports of adult patients, long-term pouch failure rates vary between 5% and 7%. 15 The pediatric patients in a series reported by Ozdemir had a pouch failure rate of 9% after a mean followup period of 9 years. 13 UC severity is associated with younger age at diagnosis; thus, its negative effects on growth and development may be important factors causing the higher pouch failure rate in the pediatric age group. Hirata et al 16 presented similar results for Japanese patients, with the cumulative rate of pouch failure at 10 years after a restorative proctocolectomy significantly higher in pediatric (9.5%) as compared to adult (2.1%) UC cases (P < 0.01). Although pouch failure following a restorative proctocolectomy is more common in pediatric UC patients as compared to adults, these poor results do not suggest that surgery should be avoided. Nevertheless, proper timing for carrying out a surgical procedure is necessary for pediatric patients because of the higher level of disease activity and extent of colitis as compared to adults with UC.
Notably, in the present study, a significantly higher population of girls had complications related to fistulae development and obstruction as compared to boys. Shannon et al 17 speculated that anatomical differences between the genders, in particular, the presence of the vagina, caused an increased risk for fistula formation. Moreover, Hirata et al 16 reported that female gender was an independent risk factor for pouch-related complications, although not related to pouch failure. In the present study, 3 of 11 cases of pouch failure were associated with a pouch-vaginal fistula.
Shannon et al 17 reported that pouch failure was the most common factor associated with change in diagnosis of CD patients with fistula development. Similar to adults, long-term pouch success in pediatric patients with CD is much lower than in pediatric patients without CD; thus, an IPAA is not recommended for children known to have CD. 3, 14, 17 Unfortunately, a diagnosis of CD is often not seen until the postoperative period. In the present study, none of the patients had their final diagnosis changed to CD, although biologics were given to 3, because their anal findings strongly suggested CD.
It is difficult to make a proper diagnosis prior to pouch excision, although a change in diagnosis from UC to CD is a major risk factor for pouch failure. Therefore, treatment with biologics may be necessary to avoid pouch failure in patients with a perianal fistula regardless of diagnosis.
Pouchitis has been reported to be the most frequent complication associated with IPAA in both children and adults, 1,18,19 although frequency differs significantly among studies, ranging from 25% to 73%. [19] [20] [21] In the present study, pouchitis was the most common late POC and was found in 38 (17.9%) of the investigated patients.
Moreover, of 11 who showed pouch failure, 3 cases had pouchitis involvement. Establishment of therapy for refractory pouchitis is an important topic for future investigations.
Some reports of elderly patients have noted that the rate of perioperative mortality in cases of emergency surgery is high, 22, 23 whereas there were no perioperative deaths during emergency surgery in the present cases.
Limitations of the present study include its retrospective design and use of a questionnaire to obtain data. Additionally, the 35-year time period may have introduced confounding variables, such as advances in technology and improvements in medical management including biologic therapy.
F I G U R E 3 Pouch functioning rate in hand-sewn and stapled anastomosis cases. Cumulative pouch functioning rate was 87.6% in the hand-sewn group (red line) and 90.1% in the stapled anastomosis group (blue line) at 10 y after the operation, which was not significantly different (P = 0.35). There was no significant difference regarding cumulative pouch functioning rate between anastomotic types (P = 0.23)
In conclusion, even though proctocolectomy may offer a cure for patients with UC, morbidity associated with this operation must be considered, especially in pediatric cases. To avoid pouch failure after a restorative proctocolectomy, it is important to note that pouchitis and an anal fistula may lead to pouch failure in pediatric patients with UC. 
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